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(S4) Title: SEISMIC ANCHOR 

(SI) Abstract 

Seismic anchor (10) of plastic materia), 
comprising a shaft (1) which la provided at the 
t^wcr end (3) with an attaching mean* for an 
explosive charge (16) with detonator (15). wherein 
a plurality of arms <5) are integrally formed with 
the shaft ( I ). said arm* (5) being connected to the 
shaft ( I ) by means of a flexible strip (7) and being 
provided with stop cams (8) to limit the slewing 
travel of the arms (5) relative to the shaft (I). The 
shaft (I) is furthermore provided with a passage 
slit (13) for detonating wires. 
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Seismic ftncho:^ 



The invention relates to a seismic anchor, intended to 
prevent that explosive charges intended for seismic 
research, after insertion of the explosive charges into 
the soil, can be lifted by the detonating wires and could 
thus fall into the hands of unauthorized persons* The 
seismic anchor moreover prevents that the explosive charge 
can be pushed upwards through natural causes. 

A known seismic anchor is manufactured from a synthetic 
material and comprises a shaft, provided at the upper end 
with an attaching means for a suspension means, by which 
the anchor can be introduced into a drill pipe or seismic- 
borehole* At its lower end, the shaft is provided with a 
threaded connection means, onto which an explosive, charge, 
can be screwed. The known anchor is provided with a 
plurality of integrally formed arms or wings- These arms 
have a substantially constant, thin flat cross-section 
from their proximal end, where they merge into the shaft, 
up to their distal end, so that they are sufficiently 
flexible to be moved by the wall of the borehall towards 
the shaft during insertion of the anchor, so that the 
insertion of the anchor and the explosive charge is not 
hindered too much. Moulding the anchor, for instance by 
injection moulding/ is done such, that the arms stand out 
obliquely upwards and outwards, wherein the distance 
between the distal ends of opposite arms will be such, 
that it is larger than the diameter of the borehole. 

For the insertion of the anchor, cables are often used, in 
particular the detonating wires, which are attached with 
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their lower end to the anchor, wherein, if necessary, the 
anchor is weighed down with weights to overcome the fric- 
tion of the anchor with the wall of the drill pipe or 
borehole. Alternatively, a push stick is used in order to 
5 be able to move the anchor and the explosive charge con- 
nected with it in a controlled fashion through " the 
borehole or the drill pipe and past narrowings or inden- 
tations in the passage. The detonating wires are further- 
more veered downwards adjacent to or through the push 
10 stick, until the anchor has arrived at the desired 
location- Subsequently, the optional push stick is removed 
and the anchor will remain behind, hanging from the 
detonating wires. 

15 It has been found that the known anchor is not always able 
to prevent unauthorized persons from lifting the anchor by 
the detonating wires and thus to obtain the explosive 
charge and from using it for other purposes than the one 
originally intended, 

20 

Another known anchor, described in German patent 41 36 
096, consists of a sleeve part: and an anchor part, the 
sleeve part being provided with means for attaching an 
explosive cartridge and a spring-biassed locking lever and 

25 the anchor part being provided at the lower end with means 
for attaching a detonator and at the upper "end" with 
biassed anchor arms hingeably provided at the outer cir- 
cumference. The anchor part can be inserted • into the 
sleeve part against the biassing force, upon which the 

3 0 locking lever ensures that mutual axial displacement is 
prevented and that the anchor arms are kept in a folded up 
position by the sleeve part gripping around it. The known 
anchor can then be freely lowered into the drill pipe 
without the anchor arms being able to counter this 

35 movement by friction with the wall of the drill pipe. When 
the anchor has arrived at the lower end of the drill rod, 
the locking lever can fold outwards and the anchor part 
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can move upwards somewhat under .the influence of the 
spring force so that the anchor arms can spread out -to 
engage the wall of the borehole. At their lower end, near 
their hinge connection, the anchor arms are provided with 
5 stop cams, which, by abutting the upper edge of the sleeve 
part, prevent too great a swing of the anchor arms. 

The object of the invention now is to provide a one-part 
seismic anchor of simple construction, which renders it 

10 practically impossible for unauthorized persons to 
retrieve the explosive charge. For this purpose, the 
invention provides a seismic anchor formed integrally of 
moulding material, comprising a shaft, suitable to be 
lowered into a borehole or drill pipe by means of a 

15 suspension means, such as a push rod, . wherein the shaft 
has an upper end and is provided at a location below it 
with integrally formed freely sidewards projecting, 
relatively rigid arms or wings, which are movable between 
a first position, in which they at least almost abut the 

20 shaft and a second, spread«out position, inclined relative 

to the shaft, .so as to be able to then engage the wall of _~ 
a seismic borehole, wherein the shaft is furthermore 
provided with means for attaching an explosive charge, and 
the arms are connected to the shaft by means of an in- 

25 tegrally formed flexible strip. 

Since the arms in the anchor according to the invention 
are made relatively rigid, the deformation in the arm 
during movement between the first and the second position 
30 thereof will be restricted to an area located close to the 
shaft, but wherein deformation is prevented from con- 
centrating in a line-shaped area (perpendicular to the 
shaft axis) , which could thus cause that hinge portion to 
fail. 

35 

In order to prevent to a great extent, in a situation in 
which the anchor is inclined relative to the centre line 
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of the borehole, that the anchor with explosive charge can 
still be removed, the seismic anchor according to the 
invention preferably comprises stopping means to prevent 
the arms in the second position from further outward 
5 movement or rotation. This prevents that the (rigid) arms, 
during the exertion of an upward pulling force on the 
anchor, can swing over to a position in which they point 
downwards and can no longer function as barbs. 

10 Preferably, on their side that is near ' the flexible strip 
and faces the lower end of the shaft, the arms are 
provided with integrally formed stops. The stop on the arm 
can therein be formed as a cam extending in proximal 
direction alongside the flexible strip, said cam thereby 

IS defining an interspace therewith. From a point of view of 
the moulding proces, it is advantageous if the flexible 
strip, and the stop cam define a slot-like interspace 
tapering in distal direction- 

20 In order to prevent that the interspace between the 
flexible strip and the cam can become clogged with soil 
particles^ means are provided at the "lower end of the 
shaft to screen that interspace, so that it is always 
assured that the arms can move from the first to the 

2 5 second, active position. 

The stop formed on the arm preferably merges in distal 
direction into a stiffening rib for the arm. This stiffens 
both the arm and the cam- 



It is furthermore preferred if the shaft is provided with 
a longitudinal slit for the reception of detonating wires, 
which is accessible from the side, and extends from the 
upper end to the lower end 1, so that these wires will not 
3 5 hinder the movement of the arms and can moreover not 
become easily damaged themselves. 



30 
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The invention will now be explained by means of an 
examplary embodiment shown in the accompanying drawings. 
The following is shown in: 

figure 1: a front view of an embodiment of the seismic 
anchor according to the invention; 

figure 1A: a side view of the anchor of figure 1; 

figure 2: a bottom view on the seismic anchor according to 
figure 1; 

figure 2A: a cross-section along IIA-IIA in figure l; 

figure 3: the seismic anchor of f igure - 1 in the position, 
in which it is lowered into a borehole in the field; and 

figure 4j the seismic anchor, shown in figure 3, but in 
this case when it has arrived at the correct height in the 
borehole. 

Reference numeral 10 refers to the integrally formed 
seismic anchor (also called stop cap) according to the 
invention- The seismic anchor 10 comprises a shaft l, 
which is substantially hollow and is provided at its upper 
end 2 with a receiving space which may or may not be 
threaded, for the lower end of a push stick (not shown 
here) and which is provided at its lower end with a 
cylindrical cross plate 4, below which a threaded, 
cylindrical attaching portion 3 is present. The shaft 1 
tapers over a part in downward direction, with an angle 
of for instance 7°. 

In the narrowest portion of the shaft l, somewhat above 
the cross-plate 4, flexible strips 7 are formed integrally 
on the shaft 1,. at locations located diametrically op- 
posite each other, which flexible strips merge at their 
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distal end in integrally formed arms 5. The position of 
the arias 5 shown in figure 1 is that of the unloaded 
position, during moulding. The angle a is therein 40°. 



5 The arms are provided at their distal end with rounded 
(see figure 2) engaging ends 6, which can engage the wall 
of the borehole when the anchor moves relatively upwards. 
The arms 5 are provided at the proximal end with integral- 
ly formed cams 8, which are provided with an inwardly 

10 turned stop surface 9. At their distal end/- the cams 8 
smoothly merge into stiffening rib 19, which gradually 
decreases in height in distal direction. This provides 
stiff nes for both the cam 8 and the arm 5- Between the cam 
8 and -the flexible strip 7, a slit-like interspace 

15 tapering in distal direction is formed, wherein the taper 
7 is 18°. when the angle a is increased, so when the arms 
5 are rotated further, the deformation of the flexible 
strip 7 is not hindered by the cam B. 

2 0 An advantage of the narrowing of the shaft 1 at the 

location of the connection of the arms 5 is that when the 
anchor is lowered into a drill pipe, the cams will, in the 
more or less folded position of the arms, remain substan- 
tially within the profile defined by the cross-plate 4 and 
25 will not form an obstacle which would hinder, in 
engagement with the wall of a drill pipe, in particular 
the transitions between the constituting parts thereof, 
the lowering of the anchor- The same applies for the 
further, more, distal portion of the arms, which can be 

3 0 designed thicker without forming an obstacle. The cams are 

moreover rounded at their outer side to further benefit 
the lowering proces. 

The cams 8 can therein be located with their outer side at 
35 a distance s of the connection of the flexible strip 7 
with the shaft 1, which approximates the size t of the 
narrowing. ' 
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Figure 2 shows in the bottom view of the anchor 10 that a 
radially directed groove 13 extends in the shaft l, which 
groove runs entirely from top to bottom. In this groove 13 
the detonating wires can be placed, so that they will not 
5 be in the way and at the same time cannot become damaged 
themselves . 

The • seismic anchor 10 is furthermore provided with 
elevations 12 formed on the cross-plate 4, which 

10 elevations gradually slope in circumferential direction 
and run concavely downwards in radial direction* These 
elevations 12 prevent that soil, especially grains of 
sand, get in the interspace between cam 8 and flexible 
strip 7 and the shaft, where they could then render the 

15 outward swing of the arms 5 impossible. In application in 
layers of soil with a coarser grain material , especially 
fine gravel (in Dutch: kif ) , the elevations can be omitted 
because a grain could then become stuck between the 
elevation and the cam. The projections 12 can moreover 

2 0 have a function in providing a bearing for the lower side 

of the cams 8 in the case of a far-reaching deformation of 
the flexible strips 7 and similar rotation of the arms 5. 
For this purpose, the cams 8 are provided with downwardly 
directed contact faces 18. The cams 8 herein therefore 
25 have a two-fold stopping function. 

In figure 3, the anchor 10 is connected with its upper end 
2 to the projecting lower end 31 of a push rod 3 0 in a 
manner suitable for absorbing downward forces. At the 

3 0 lower end of the anchor 10, the cylindrical attaching 

portion 3 is attached via a threaded connection *to the 
upper portion 17 of a sleeve 14, in which furthermore 
detonator 15 and explosive 16 are incorporated. 

35 By means of for instance the push rod 30, the anchor 10 
with the explosive charge attached thereto, said explosive 
charge being received in the sleeve 14, is moved downward 
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in the borehole 21 in the ground -20, by exertion of a 
Force Ft- Alternatively, the anchor can be lowered hanging 
from the detonating wires, wherein a series of swelling 
sleeves stacked on top of the anchor provide the requisite 
5 force that urges the anchor downward. The (subaqueous) 
weight of th<e swelling sleeves is herein smaller than the 
failure force of the detonating wires. The swelling 
sleeves can hereafter perform their elosing-off function, 
can a swelling sleeve be used for the downward movement* 

10 This is rendered possible, among other things, by the 
length of the arms 5 relative to the distance from the 
strips 7 to the upper end 2 being chosen such, that the 
arms during a folding movement (figure l, track u) remain 
with their ends 6 below the upper end 2, at least below 

15 the upper edge of that upper end, which can then serve as 
support surface for the swelling sleeve. The wall of the 
borehole 2 3 exerts a radially inward force on the engaging 
ends 6 of the arms 5 so that these, hinging about the 
flexible strips 7, are moved in a direction towards the 

20 shaft 1. When the assembly of anchor 10 and sleeve 14 has 
reached the correct height in the borehole 21, then the 
push stick 3 0 is lifted, so that the* end 31 exits the 
cavity 2, and is pulled out of the borehole. The 
detonating wires 32a, 32b, (figure 4) remain behind and 

25 extend upwards from the detonator 15, through the slit 13, 
towards ground "level"." By exertion of the force F 2 on the 
wires 32a, 32b, the engaging ends 6 of - the arms 5 will 
penetrate the wall of the borehole 23, so that the 
position shown in figure 4 is realized. The cam 8 then 

3 0 engages with the abutting surface 9 against abutting 
surface 11 of the shaft ll, so that a further twisting of 
the arms is substantially prevented. As a consequence of 
the large distance (order of magnitude of s) , rendered 
possible by the narrowing, from the abutting surface 9 of 

35 the cam 8 to the connection of the strip 7 with the shaft 
1, a significant moment can be absorbed when the abutting 
surface 9 abuts . against the shaft, by which the stability 
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of the arm against swinging over is increased. Any axial 
displacement of the arm 5 relative to the shaft 1, 
rendered possible by the flexible hinge strips 7, is 
limited by abutment of the cam surfaces 18 on the projec- 
5 tions 12 on' the cross-plate 4, Consequently, it is 
completely prevented that the arms 5 can swing through, 
while the arms 5, so due to the stiffening rib 19, are 
themselves strong enough not to be bent to an inadmissible 
extent. 

10 

According to standards, both detonating wires may have a 
joint maximum tensile strength of 200 Newton- This means 
that, in order to prevent an unauthorized person "from 
being able to lift both the anchor and the explosive 
15 charge by pulling the detonating wires,- the opposing force 
to be supplied by the anchor should minimally be 2 00 
Newton. Tests have shown that this requirement can easily 
be met by the anchor according to the invention. 

2 0 By way of example, a number of dimensions and other 
properties of the anchor according to the invention will 
be given below. The anchor is made integrally by injection 
moulding from placic, preferably HMPE, but pp and PA are 
also possible, while starch plastic can also be used. In 

25 the unloaded position, the distance between both engaging 
ends 6 is 130 mm. In the position shown in figure 3, this 
distance has been reduced to 7 0 mm, while in the position 
shown in figure 4, this distance has been increased to 180 
mm. The diameter of the cross-plate 4 is 3 0 mm. When the 

30 arms abut the shaft, the anchor can be lowered in a drill 
pipe with a cross-section of 40 mm. The length -of the 
anchor is therein 138 mm, while the smallest and greatest 
thickness of the shaft at the location of the cross-sec- 
tion of figure 2 A is 9 mm and 23 mm, respectively. The 

35 lenght of the arms 5 is 100 mm (including the cam) , while 
the thickness of the flexible strip 7 is 1.5 mm, the width 
20 mm and the length is 7 ram. The width of the arms is 20 
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mm, while the radius of the rounding of the engaging ends 
6 can be 25 mm. With this anchor , it turned out to he 
possible to resist a force of over 250 Newton. Moreover, 
it has even been found that when the borehole was wider 
5 than 100 mm, lifting was checked because one of the wings 
would touch the borewall during lifting, would enter this 
wall and would be capable of withstanding a tensile force 
of 250 Newton- 
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1. Seismic anchor formed integrally of moulding material, 
comprising a shaft, suitable to be lowered into a borehole 
or drill pipe by means of a suspension means, such as a 
push rod; wherein the shaft has an upper end and is 
provided at a location below it with integrally formed 
freely sidewards projecting, relatively rigid arms or 
wings, which are movable between a first position, in 
which they at least almost abut the shaft and a second, 
spread-out position, inclined relative to the shaft, so as 
to be able to then engage the wall of a seismic borehole, 
wherein the shaft is furthermore provided with means for 
attaching an explosive charge with detonator, and the arms ~" 
are connected to the shaft by means of an integrally 
formed flexible strip. 

-2.— Seismic anchor according to claim 1, further comprising 
stopping means to prevent the arms in the second position 
from further outward movement. 

3. Seismic anchor according to claim 2, wherein the arms 
are provided on their side that is near the flexible strip 
and faces the lower end of the shaft, with an integrally 
formed stop- 

4. Seismic anchor according to claim 3, wherein the stop 
has the shape of a cam extending in proximal direction 
alongside the flexible strip, said cam thereby defining an 
interspace therewith. 
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5- Seismic anchor according to claim 4, wherein the 
interspace is a slot-like space tapering in distal direc- 
tion. 

5 6. Seismic anchor according to claim 4 or 5, wherein the 
shaft is provided at its lower end with means for 
screening the interspace. 

7. Seismic anchor according to any one of the claims 3-6, 
10 wherein the stop formed on the arm merges in distal direc- 
tion into, a stiffening rib for the arm, 

8. Seismic anchor according to any one of the claims 3-7, 
wherein the shaft has a lower end, which is widened 

15 relative- to the narrow portion of the shaft located above 
it, and the flexible strips are connected to the narrow 
shaft portion. 

9- Seismic anchor according to claim 8, wherein the dis- 
20 tance between the stop cam and the connection of the 
flexible strip to the narrow shaft portion is in the order 
of the, considered on one side, narrowing which forms the 
narrow portion relative to the widened lower end, and is 
preferably somewhat smaller. 

25 

10 ♦ Seismic anchor according to any one of the preceding 
claims, wherein the length of the arms, related to the 
shaft, is such that they can completely abut the shaft and 
are then situated with their outer ends below the upper 
30 end thereof, 

11. Seismic anchor according to claim 10, wherein the 
upper end forms a support means for swelling sleeves, 

35 12- Seismic anchor according to any of the preceding 
claims, wherein the shaft is provided at its lower end 
with a threaded connection for attachment thereon of an 
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explosive charge with detonator. 

13. Seismic anchor according to any one of the preceding 
claims, wherein the shaft is provided with a longitudinal 
5 slit; which is accessible from the side, and extends from 
the upper end to the lower end for the reception of 
detonating wires- 



10 



14 . Seismic anchor according to any one of the preceding 
claims , formed by synthetic material such as HMPE, PP, PA 
or of starch plastic. 
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fate. . ^onal Application No 

PCT/NL 95/00236 



C(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 



Qcitjon of document, with indication* where appropriate, of th« rdcv*m pamge* 



Relevant in dam No. 



US, A, 3 599 567 (GRAHAM ET AL.) 17 August 
1971 

see column 2, line 32 - line 66; figures 
1,2 

US, A, 4 278 025 (MCREYNOLDS) 14 July 1981 
see column 3, line 36 - column 5, line 19; 
figure 1 

DE,U,91 03 165 (HEUSER) 13 June 1991 
see the whole document 

FR.A.l 535 002 (NITRO NOBEL AB) 2 August 
1968 



1,7 



1,12 



1,13 



Form PCT/ISA/310 (mntinuition ofuoit^ th—i) (July !♦«) 



page 2 of 2 



11-10-02; 9 :34AM;DAVI £S COLLISON CAVE 



INTERNATIONAL SEARCH REPORT 



Intc.^crwJ Application No 

PCT/Nl 95/00236 



Pxlcnl document 
dud In search report 


Public* tlon 
<J»te 


Pusnt family 
m«ntber(«) 


Publication 
due 


US-A-5343002 


30-08-94 


NONE 






DE-C-4136096 


17-12-92 


NONE 






EP-A-564773 


13-10-93 


DE-U- 
DE-U- 


9204650 
9208011 


11-06-92 
97-08-9? 

C/ uo 






N0NE 






US-A-3599567 


17-08-71 


NONE 




— — w «««»«■ 


US-A-4278025 


14-07-81 


CA-A- 


1137341 


14-12-82 


DE-U-9103165 


13-06-91 


NONE 






FR-A-1535002 




GB-A- 


1187661 


15-04-70 



Porni J*CT/lSA7ilO (pitcDt tonily ufta) {July l*w>T 



